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,QWURGXFWLRQ
7KH%XLOGLQJ ,QIRUPDWLRQ0RGHOLQJ %,0 LV D KLJKO\ GLVFXVVHG WRSLFQRZDGD\V ,Q VRPHSDUWV RI WKHZRUOG
%,0KDVEHFRPHFRPPRQXVXDOO\E\ WKHPHDQVRIVRPHGHJUHHRIVWDQGDUGL]DWLRQDQGJRYHUQPHQWVXSSRUW)RU
H[DPSOHVXFKLVWKHFDVHRI)LQODQG>@WKH8QLWHG6WDWHV>@RU6LQJDSRUH>@7KHUHDUHRWKHUFRXQWULHVOLNHWKH
8QLWHG.LQJGRPZKHUHWKHUHLVDELJ%,0ERRP,QFDVHRIWKH8.LWPHDQVWKHUHLVKXJHJRYHUQPHQWVXSSRUW
DLPLQJ WR XVH D FHUWDLQ OHYHO RI %,0 LQ DOO FHQWUDOO\ SURFXUHG SURMHFWV E\  >@ 7KHQ WKHUH DUH FRXQWULHV
HVSHFLDOO\ LQ WKH VRXWKHUQ DQG HDVWHUQ (XURSH ZKLFK DUH VWDUWLQJ WR GHYHORS WKHLU LQWHUHVW LQ %,0 7KH XVXDO
SURSDJDWRUVRIWKLVQHZWHFKQRORJ\DUHELJFRQVWUXFWLRQFRPSDQLHVZKRVHSDUHQWFRPSDQLHVDUHDOUHDG\%,0UHDG\
RUDW OHDVW LQFOXGHG%,0LQWKHLU ORQJHUWHUPWDUJHWVDQGVPDOOHU\RXQJHQWKXVLDVWLFFRPSDQLHVEHFDXVHWKH\DUH
PRUH IOH[LEOH DQG PRUH LQWHUHVWHG $QRWKHU YHU\ LPSRUWDQW SDUW LV SOD\HG E\ JRYHUQPHQW >@ ZKLFK FUHDWH DQ
HQYLURQPHQWIRU%,0LPSOHPHQWDWLRQHVSHFLDOO\LQWKHIRUPRIVWDQGDUGL]DWLRQDQGSXEOLFFRQWUDFWV7KH\DOOQHHG
WRDVNWKHVHHDV\EXWYHU\VSHFLILFTXHVWLRQVZKLFKDUHQRWHDV\WRDQVZHU

• :KDWDUHWKHEHQHILWVRI%,0"
• :KDWDUHWKHGUDZEDFNVRI%,0"
• :KDWZLOO%,0FRVWPH"

7KLVSDSHU WDUJHWV LVVXHVFRQQHFWHGZLWK%,0LPSOHPHQWDWLRQ LQFRQVWUXFWLRQFRPSDQLHVRQ WKHPDUNHWZKHUH
%,0LVQRWFRPPRQ\HW,WWULHVWRSURYLGHDURXJKH[SODQDWLRQRIKRZWKHDIRUHPHQWLRQHGTXHVWLRQVFDQEHSDUWO\
DQVZHUHGE\ORRNLQJDWULVNVGXULQJWKH%,0LPSOHPHQWDWLRQSURFHVVDQGDFWXDO%,0XVH
1.1. BIM overview 
%,0LVDPRGHUQFRQVWUXFWLRQPDQDJHPHQWSURFHVVZKLFKDOORZVXVHUVWRFUHDWHREMHFWEDVHGPXOWLGLPHQVLRQDO
SDUDPHWULFPRGHOVDVD WRROIRUFRQVWUXFWLRQSURMHFWVPDQDJHPHQWGXULQJ WKHLUZKROH OLIHF\FOH)RU WKLVSXUSRVH
YDULRXVWRROVDQGPHWKRGVDUHEHLQJXVHG7KHUHDUHDOVRSURFHGXUDODGMXVWPHQWVDLPHGHVSHFLDOO\IRUFROODERUDWLRQ
UHYLVLRQVDQGHIILFLHQF\7KHUHIRUHWKHUHDUHWKHWZRPDLQJURXSVZKLFKGHILQHWKHUROHRI%,0LQDSURMHFWWRROV
DQGPHWKRGRORJ\>@7RROVDUHQRWRQO\VRIWZDUHWRROVDOWKRXJKWKHVHDUHWKHPRVWLPSRUWDQW+HDY\PDFKLQHU\
IDEULFDWLRQ PDFKLQHV FRPSXWHUV WDEOHWV JHRGHWLF WRROV YLVXDOL]DWLRQ WRROV *36 RU PLFURFKLSV DQG 5),'
WHFKQRORJ\DUH DOVRSDUWRI WKH WRROVJURXS0HWKRGRORJ\JURXS LVPXFKPRUH FRPSOLFDWHG VLQFH LW GHILQHVKRZ
WRROVZLOO LQWHUDFWKRZ WKH\PD\EHXVHGE\SHRSOHDQGKRZSHRSOH LQWHUDFWZLWKHDFKRWKHU7KLV VHFRQGJURXS
GHILQHVWKHVXFFHVVRI%,0LPSOHPHQWDWLRQLQDFRQVWUXFWLRQFRPSDQ\QRZDGD\V

7KHFRQFHSWRI%,0LVQRWQHZ$QREMHFWEDVHGSDUDPHWULFPRGHOLQJKDVDOUHDG\EHHQXVHGLQGLIIHUHQWVHFWRUV
IRU H[DPSOH LQ FKHPLVWU\ PHFKDQLFDO HQJLQHHULQJ RU HOHFWURQLFV >@ ,W MXVW WRRN D OLWWOH ELW ORQJHU XQWLO WKHVH
WHFKQRORJLHV IRXQG WKHLU ZD\ WR FRQVWUXFWLRQ LQGXVWU\ PDLQO\ EHFDXVH FRQVWUXFWLRQ SURMHFWV DUH XQLTXH YHU\
FRPSOH[ DQG ORQJUXQQLQJ 7KH\ DOVR GHPDQG D YHU\ KLJK DPRXQW RI UHVRXUFHV %HFDXVH RI WKLV QDWXUH RI
FRQVWUXFWLRQSURMHFWV WKHZKROHSURFHVVRI%,0DGRSWLRQ LVQRW VLPSOH%,0 LV DKRW WRSLFQRZDGD\V VSUHDGLQJ
DURXQG WKHZKROHZRUOGSURPLVLQJEHWWHUPRUH HIILFLHQW DQGKLJKHUTXDOLW\ FRQVWUXFWLRQSURMHFWVZLWK DSRVLWLYH
LPSDFW LQ UHGXFLQJ ZKROH OLIHF\FOH FRVWV %,0 RQ WKH QDWLRQDO PDUNHWV GLIIHUV D JUHDW GHDO DQG LV EDVHG RQ D
FRXQWU\¶VWHFKQRORJLFDOOHYHODQGGHJUHHRIJRYHUQPHQWVXSSRUW

%,0FDQEHXVHGGXULQJWKHZKROHSURMHFW¶VOLIHF\FOH)URPSURJUDPPLQJGHVLJQSKDVHFRQVWUXFWLRQSKDVHDQG
RSHUDWLQJSKDVHHQGLQJZLWKGHPROLWLRQRUUHQRYDWLRQ'XULQJWKLVF\FOH%,0FDQEHXVHGLQPDQ\GLIIHUHQWILHOGV
7KHVHLQFOXGHDORQJOLVWRIGLIIHUHQWDUHDV7KLVOLVW LQFOXGHVFXUUHQWFRQGLWLRQVPRGHOLQJEXGJHWLQJDQGTXDQWLW\
WDNHRII WLPH SODQQLQJ SURJUDPPLQJ DQG VLWH DQDO\VLV 2WKHU DUHDV WKDW FDQ XVH %,0 DUH SURMHFW UHYLHZ
FHUWLILFDWLRQ DQG VWDQGDUGL]DWLRQ SURMHFW GHVLJQ HQJLQHHU DQDO\VHV VKHHWV DQG GRFXPHQWDWLRQ FUHDWLRQ '
FRRUGLQDWLRQ DQG SODQQLQJ DQG VLWH GHVLJQ $QG ODVWO\ FRXOG LQFOXGH RSHUDWLRQDO SODQQLQJ GLJLWDO IDEULFDWLRQ
SODQQLQJ DQG PDQDJHPHQW DVEXLOW PRGHOLQJ FRQVWUXFWLRQ DQDO\VHV IDFLOLW\ PDQDJHPHQW PDLQWHQDQFH DQG
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UHFRQVWUXFWLRQSODQVVSDFHPDQDJHPHQWDQGFULVLVPDQDJHPHQW,QHDFKRIWKHVHILHOGVWKHUHLVDULVNLQYROYHGDQG
WKLVULVNKDVWREHPDQDJHG,QHDFKRIWKHVHILHOGVWKHUHLVDULVNLQYROYHGDQGWKLVULVNKDVWREHPDQDJHG
1.2. Risk Management overview 
$FFRUGLQJWR,62DULVNLVWKH³effect of uncertainty on objectives´>S@(YHU\SDUWRISURMHFW
OLIHF\FOHLVVXEMHFWWRULVNV>@ZKLFKKDYHWREHWUHDWHGDGHTXDWHO\WRVWD\LQFRQWURORIWKHSURMHFWDQGWRDFKLHYH
LWVJRDOVLQDQRSWLPDOZD\5LVNPDQDJHPHQWLVDVHWRIDFWLYLWLHVDLPHGWRDQDO\]HLGHQWLI\DVVHVVHYDOXDWHWUHDW
DQGPRQLWRUULVNV5LVNVDUHGHILQHGE\WKHLUGHILQLQJeventsDQGlevelslikelihoodsDQGconsequences,WLVSRVVLEOH
WR ORRN DW WKH ULVN DV D WZRGLPHQVLRQDO TXDQWLW\ 7KH ILUVW GLPHQVLRQ LV LWV OLNHOLKRRG ZKLFK PHDQV LW LV WKH
SUREDELOLW\WKDWHYHQWZLOORFFXU7KHVHFRQGGLPHQVLRQLVLWVFRQVHTXHQFHVZKLFKPHDQVWKHVHYHULW\RIULVNHYHQW
LPSDFW LQ FDVH ULVN VFHQDULR KDSSHQV 7KH VHYHULW\PD\ EH GHVFULEHG QXPHULFDOO\ RU YHUEDOO\ RQ WKH DSSURSULDWH
VFDOH7KHFRPELQDWLRQRI ULVN OLNHOLKRRGDQGFRQVHTXHQFH UHVXOWV LQ WKHFUHDWLRQRIrisk level7KH ULVNPDWUL[ LV
ZKHQOHYHOVRIDOOLGHQWLILHGULVNVDUHSORWWHGLQWRDGLDJUDPZKHUHWZRGLPHQVLRQVPHQWLRQHGDUHWKHWZRGLDJUDP
D[LV$OOEDVLFULVNUHODWLRQVDUHGLVSOD\HGJUDSKLFDOO\LQWKHPLGGOHYHUWLFDOFROXPQDWWKHILJXUH
2WKHULPSRUWDQWWHUPVUHJDUGLQJULVNPDQDJHPHQWDUHWKHrisk ownerrisk source DQGWKHrisk recipient7KHULVN
RZQHULVDV\VWHPHQWLW\ZKLFKKDVDXWKRULW\DQGLVUHVSRQVLEOHIRUPDQDJLQJULVN>@7KHULVNVRXUFHUHIHUVWRD
V\VWHP HQWLW\ZKLFK LV D SRVVLEOH FDXVH RI WKH ULVN HYHQW ,WPHDQVZKHQ WKH ULVN VRXUFH LV UHPRYHG IURP WKH
V\VWHPWKHULVNVFHQDULRFDQQRWKDSSHQLQWKHV\VWHPZKLFKDOVRPHDQVLWFDQQRWEHPDQDJHG7KHULVNUHFLSLHQWLV
WKHHQWLW\RI WKHV\VWHPZKLFKZLOOVXIIHU WKHFRQVHTXHQFHVRI WKHULVN LQFDVH WKHULVNVFHQDULR LV UHDOL]HG7KHUH
PD\EHRQHRUPRUH RUQRQH ULVNRZQHUV ULVN VRXUFHVDQG ULVN UHFLSLHQWV UHODWHG WRRQH ULVN ,W LV DGYLVHG WKDW
UHODWLRQVKLSVEHWZHHQULVNRZQHUVRXUFHVDQGUHFLSLHQWVDUHFOHDUO\LGHQWLILHG7KHULVNUHFLSLHQWPD\RUPD\QRWEH
WKHULVNRZQHU5LVNVPD\DOVREHFKDUDFWHUL]HGE\ WKHLUFRQWH[WZKLFKPD\EHexternalRU internal >@([WHUQDO
FRQWH[W GHVFULEHV UHODWLRQVKLSV EHWZHHQ DQ RUJDQL]DWLRQ DQG WKH HQYLURQPHQW ZKLOH LQWHUQDO FRQWH[W GHVFULEHV
UHODWLRQVKLSVLQVLGHDQRUJDQL]DWLRQ
1.2.1. Threats and opportunities 

,QFRPPRQODQJXDJHULVNLVXVXDOO\UHIHUUHGWRDVVRPHWKLQJQHJDWLYH,QWKHULVNVFLHQFHWKHULVNLVQHXWUDOLQLWV
QDWXUHDQGLWLVVXEMHFWLYH:KHQDQHYHQWKDSSHQVLWPD\EHXQGHUVWRRGDVSRVLWLYHRUQHJDWLYHEDVHGRQWKHULVN
RZQHU DQG ULVN UHFLSLHQW SHUVSHFWLYHV $ EHQHILW IRU RQH PD\ EULQJ KDUP WR DQRWKHU 7KLV GLPHQVLRQ LV FDOOHG
Opportunity (Chance) 
Consequence
Risk (Event)
Consequence
Threat (Hazard)
Consequence
Benefit
Harm
Opportunity
Level
Risk
Level
Threat
Level
Opportunity Risk Threat
Chance Event Hazard
Opportunity
Matrix
Risk
Matrix
Threat
Matrix
LikelihoodLikelihoodLikelihood
)LJ%DVLFUHODWLRQVKLSVRIULVNWHUPLQRORJ\
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polarity7KHUHIRUHWKHUHDUHSRVLWLYHDQGQHJDWLYHXQGHUVWDQGLQJVRIHYHQWVDQGULVNZKLFKDUHFDOOHGchancesDQG
hazards IRU HYHQWV DQG opportunities DQG threats IRU ULVNV ,Q SUDFWLFH WKHVH WHUPV DUH RIWHQ XVHG
LQWHUFKDQJHDEO\IRUH[DPSOHDKD]DUGLVRIWHQXVHGDVDUHIHUHQFHWRDQHYHQW>@:KHQULVNKDSSHQVLWPD\EULQJ
benefitRULWPD\FDXVHharmRUERWK7KHDELOLW\WRVHHULVNVQRWRQO\DVWKUHDWVEXWDOVRDVRSSRUWXQLWLHVLVYHU\
LPSRUWDQW
1.2.2. Risk correlation 

(YHU\ ULVNPD\ EH REMHFWLYHO\ FKDUDFWHUL]HG E\ LWV OLNHOLKRRG VXEMHFWLYHO\ E\ LWV FRQVHTXHQFHV%XW WKHUH DUH
RWKHUULVNDWWULEXWHVZKLFKFDQEHLGHQWLILHG7KHVHDWWULEXWHVDUHXVXDOO\OLQNHGZLWKULVNHYHQWVDQGULVNVRXUFHV
%DVHGXSRQWKHVHDWWULEXWHVLWLVSRVVLEOHWRFODVVLI\ULVNVDQGWRLGHQWLI\WKHLUFRPPRQFKDUDFWHULVWLFV6RPHWLPHV
DWWULEXWHVDUHFRQQHFWHG7KLVFRQQHFWLRQPD\EHPDWKHPDWLFDOO\GHVFULEHGDVDFRUUHODWLRQXVXDOO\UHSUHVHQWHGE\
VSHFLILFDOO\ GHVLJQHG FRHIILFLHQW RU IXQFWLRQ 7KH PRVW FRPPRQ FRHIILFLHQW LV WKH 3HDUVRQ FRHIILFLHQW ZKLFK LV
GHILQHGRQWKHLQWHUYDOIURPIRUDQWLFRUUHODWLRQWRIRUIXOOOLQHDUFRUUHODWLRQZKLOHPHDQVQROLQHDUFRUUHODWLRQ
DW DOO ,Q FDVH RI PRUH FRPSOLFDWHG FRUUHODWLRQ QRQOLQHDU IXQFWLRQV QHHG WR EH XVHG >@ :KHQ WKHUH LV
SURSRUWLRQDOLW\LQFRUUHODWLRQEHWZHHQWZRULVNV LW¶VFDOOHGSRVLWLYHULVNFRUUHODWLRQRQHULVNKDYHSRVLWLYHLPSDFW
RQ DQRWKHU ULVN DQG YLFH YHUVD DQDORJLFDOO\ ZKHQ WKHUH LV LQYHUVH SURSRUWLRQDOLW\ LW¶V FDOOHG QHJDWLYH ULVN
FRUUHODWLRQRQHULVNKDVQHJDWLYHLPSDFWRQDQRWKHUULVNDQGYLFHYHUVD6RPHWLPHVULVNFRUUHODWLRQPD\EHRQH
VLGHG ZKLFK PHDQV WKH UHODWLRQVKLS LV RQO\ YDOLG IURP RQH ULVN WR DQRWKHU 7KH FRUUHODWLRQ PD\ DOVR EH WKH
FRPELQDWLRQRIDOOFDVHVPHQWLRQHGDERYH
1.3. Risks in BIM 
7KHWRSLFRIULVNVLVYHU\LPSRUWDQWLQ%,07KHUHDUHVRPHPDMRUWKUHDWVZKHQ%,0LVEHLQJLPSOHPHQWHGLQD
FRQVWUXFWLRQFRPSDQ\DVWKHUHZRXOGEHDQ\WLPHZKHQLQQRYDWLRQLVLQYROYHG:KHQ%,0LVEHLQJXVHGWKHUHDUH
ELJLPSDFWVRQVWDQGDUGULVNVOHYHOVEXWWKHUHDUHDOVRQHZWKUHDWVDQGRSSRUWXQLWLHVHPHUJLQJ6LQFHWKHWRSLFRI
ULVNV LV YHU\ VXEMHFWLYH DQG LV RIWHQ DQ REMHFWV RI SULYDWH NQRZKRZ WKHUH DUH QRWPDQ\ VRXUFHV ZKLFK ZRXOG
DGGUHVV%,0ULVNVLQGHWDLO

,QYDULRXV%,0RULHQWHGSXEOLFDWLRQVWKHULVNLVXVXDOO\PHQWLRQHG7KHVHPHQWLRQHGULVNVDUHXVXDOO\UHIHUUHGWR
DVWKHULVNVZKLFKDUHLQIOXHQFHGE\WKH%,0XVHRULWVLPSOHPHQWDWLRQRUWKHULVNVLQKHUHQWLQ%,0DVWKHLUULVN
VRXUFH(DVWPDQLQKLVSUHIDFHRIWKHBIM HandbookZULWHVWKDWWKH³BIM creates significant opportunity´>S[L@
,QWKLVERRNWKHULVNLVXVXDOO\UHIHUUHGWRLQDSRVLWLYHZD\VXFKDVULVNUHGXFWLRQRURSSRUWXQLWLHV,W LVVDLGWKDW
%,0PD\³reduce the financial risk´>S@³reduce schedule-related risks´DQG³decrease the risk for errors 
and omissions´ >S @7KH IDFW WKDW%,0 LQFUHDVHV ULVNV LV FRQVLGHUHG DPLVFRQFHSWLRQ >@7KHUH DUH DOVR
WRROVVSHFLILFDOO\GHVLJQHGWRPLQLPL]HULVNV>S@

%DVHG RQ WKH VWDNHKROGHU UROH LQ WKH SURMHFW YDULRXV %,0 UHODWHG ULVNVPD\ EH DGGUHVVHG'XULQJ WKH GHVLJQ
SKDVH WKHUH DUH RSSRUWXQLWLHV LQYROYHG > S @  $OVR WKHUH DUH VRPH FRQFHUQV DERXW WKH ULVN LQFUHDVH IRU
GHVLJQHUV >@ HVSHFLDOO\ LQ WKH ILHOG RI GHOLYHUDEOH GHILQLWLRQV RZQHUVKLSV DQG OLDELOLWLHV 7KH RSSRUWXQLWLHV LQ
DXWRPDWLRQ>SS@DUHDOVRPHQWLRQHGHVSHFLDOO\LQIDEULFDWLRQ>S@)RUWKHFRQWUDFWRU%,0FDQ
UHGXFH WKH ULVN RYHU WLPH > S @ DQG ³a detailed building model is a risk-mitigation tool´ > S @ )RU
VXEFRQWUDFWRUV WKH ULVNV ³associated with parts not fitting correctly when installed´ > S @ DUH UHGXFHG
$FFRUGLQJ WR(DVWPDQ%,0DOVR ³reduces risks for client´ > S@:KLFK7HLFKRO] UHDIILUPV LQKLVBIM for 
Facility Managers >@ ,W LV XQGHUVWDQGDEOH EHFDXVH RI WKH FRVWV GXULQJ SURMHFW RSHUDWLQJ SKDVH DQG EHFDXVH
RZQHUV DUHXVXDOO\ DW WKH HQGRI DQRUPDO F\FOHZKHUHPRVWRI WKH%,0EHQHILWV DUH UHDOL]HG5HJDUGOHVVRI WKH
VWDNHKROGHUUROH%,0EULQJVRSSRUWXQLWLHVLQDQLQFUHDVHGOHYHORIFRPPXQLFDWLRQ>@%,0LVDOVRVDLGWRKDYH
SRVLWLYH LPSDFW RQ WKH HQYLURQPHQWDO ULVNV >@%,0FDQEH ³effectively utilized by parties to assume more risk 
while reducing contingencies´>S@7KHZKROHFRQFHSWRI,QWHJUDWHG3URMHFWGHOLYHU\,3'LVDOVRFRQVLGHUHG
DVKDYLQJSRVLWLYH LPSDFWRQ ULVN UHGXFWLRQDQG%,0PD\EHFRQVLGHUHG WREULQJDSSURSULDWH WRROVDQGSURFHVVHV
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DFFRUGLQJ WR ,3' SKLORVRSK\ 7KHUH DUH DOVR FRQFHUQV DERXW OHJDO DQG ILQDQFLDO ULVNV RZQHUVKLS OLDELOLWLHV
LQVXUDQFHHWFZKLFKRQWKHRWKHUKDQGFDQHDVLO\EHPDQDJHGE\SURSHUFRPPXQLFDWLRQDQGFRQWUDFWLQJ

,Q YDULRXV FDVH VWXGLHV WKH VSHFLILF ULVNV DUH VSRUDGLFDOO\ PHQWLRQHG DV WKH\ DUH D SDUW RI WKH FRQVWUXFWLRQ
SURFHVV6XFKFDVHVWXGLHVDUHHDVLO\IRXQGLQWKH(DVWPDQ¶VBIM Handbook >@(SVWHLQ¶VImplementing Successful 
BIM >@DQG-HUQLJDQ¶VBIG BIM little bim >@&DVHVWXGLHVDLPHGDW%,0LPSOHPHQWDWLRQLQIDFLOLW\PDQDJHPHQW
FDQ EH IRXQG LQ 7HLFKRO]¶V BIM for Facility Managers >@ EXW WKHVH FDVH VWXGLHV UDUHO\ GHDO ZLWK WKH ULVN
PDQDJHPHQW

,Q VFLHQWLILF SDSHUV DQ\ %,0 UHODWHG ULVNV DUH RIWHQ PHQWLRQHG ZKLOH VSHFLILF %,0 WRROV DUH GHVFULEHG )RU
H[DPSOH WKHVH DUH FODVKGHWHFWLRQ WRROV >@ RU VDIHW\ SODQQLQJ >@ >@2WKHU SDSHUV H[DPLQH%,0 DV D ULVN
VRXUFH IRU H[DPSOH ULVNV FRQQHFWHGZLWK OHJDO LVVXHV >@ >@ RU LQYHVWPHQW ULVNV GXULQJ%,0 LPSOHPHQWDWLRQ
>@ ,Q DYHU\ LQWHUHVWLQJSDSHU FDOOHGBuilding Information Modeling (BIM) for existing buildings — Literature 
review and future needs,GHVFULEHVWKHSRVVLEOHXVHRI%,0IRUH[LVWLQJEXLOGLQJV9DULRXVEHQHILWVRI%,0IRUULVN
PDQDJHPHQWDUHPHQWLRQHGEXWLWLVDOVRPHQWLRQHGWKDWWKHVRXUFHVIRUULVNVFHQDULRSODQQLQJDUHUDUHLQOLWHUDWXUH
WRGD\ >@ The project benefits of Building Information Modelling (BIM) GHILQHV YDULRXV EHQHILWV RI %,0 IRU
SURMHFWPDQDJHPHQWEDVHGRQFDVHVWXGLHV2QHRIWKHVHEHQHILWVLVULVNPDQDJHPHQW>@7KHLPSDFWRI%,0RQ
ULVNPDQDJHPHQWLVGHVFULEHGRQO\EULHIO\DQGWKHUHDUHQRFRUUHODWLRQVLGHQWLILHG

%DVHG RQ LQWHUYLHZV >@ DQG OLWHUDWXUH UHVHDUFK SXEOLF NQRZOHGJH DERXW %,0 UHODWHG ULVNV LQ WKH &]HFK
5HSXEOLFZKLFKLVDFRXQWU\ZKHUH%,0RQFRPPRQOHYHOLVQRWEHLQJXVHG\HWLVQRWKLJK3HRSOHRIWHQVHHWKH
LQQRYDWLRQULVNVDVWKUHDWVDQGWKH\IDLOWRVHHWKHRSSRUWXQLWLHVRILQQRYDWLRQ7KHUHDUHWKHWZRPDLQUHDVRQV7KH
ILUVWUHDVRQLVWKHUHLVQRWHQRXJKFOHDULQIRUPDWLRQDERXW%,0EHQHILWVDQGWKHIDFWWKDWWKH\DUHQRWLQIOXHQFHGE\
PDUNHWLQJPDWHULDOV RI WRRO SURYLGHUV7KH VHFRQG UHDVRQ HPHUJHV IURPFRQVWUXFWLRQ LQGXVWU\ LWVHOIEHFDXVH LW LV
KDUG WR JHQHUDOL]H%,0 LPSOHPHQWDWLRQ KDUPV HQG EHQHILWV DV WKH\ DUH VXEMHFW WR VSHFLILF SURMHFW FRPSDQ\ DQG
PDUNHWFRQGLWLRQV
%,0LPSOHPHQWDWLRQ
:LWKQHZWHFKQRORJLHVQHZLVVXHVDULVH2QHRIWKHVHLVVXHVGHDOVZLWKWKHWRSLFRI%,0LPSOHPHQWDWLRQLQWRD
FRQVWUXFWLRQ FRPSDQ\ ,W LV QRW MXVW DERXW VZLWFKLQJ EHWZHHQ WKH WRROV XVHG LW¶VPRUH DERXW DGRSWLQJQHZZRUN
SURFHVVHV 7HFKQRORJ\ DQG TXDOLW\ RI %,0 WRROVZHUH DQ LVVXH WHQ \HDUV DJR 7RGD\ LW LV DERXW VXFFHVVIXO DQG
HIILFLHQW%,0LPSOHPHQWDWLRQLQWRFRPPRQXVHZKLFKPHDQVHVSHFLDOO\DVXFFHVVIXOXVHRI%,0E\WKHSHUVRQDORQ
WKHSURMHFWDQGDWWKHSURMHFWWHDPOHYHO:KHQVWDQGDUGL]DWLRQRFFXUVWKHFXUUHQWSUDFWLFHVKRZVLWGRHVDFKLHYHD
OHYHO RI FROODERUDWLRQ >@7KHTXHVWLRQ RI LPSOHPHQWDWLRQ WRGD\ LV ³+RZ VKRXOGZH GR WKDW"´ LQVWHDGRI ³,V LW
SRVVLEOH"´

7KHZKROH%,0LPSOHPHQWDWLRQSURFHVVFDQEHGLYLGHG LQWR WKH WZRPDLQFDWHJRULHV7KH ILUVWFDWHJRU\ LV WKH
LPSOHPHQWDWLRQSKDVH7KHVHFRQGFDWHJRU\LVWKHSRVWLPSOHPHQWDWLRQSKDVH7KHVHWZRSKDVHVDUHFRQQHFWHGDQG
PD\ RYHUODS 7KH\ DOVR IRUP D F\FOH PHDQLQJ DIWHU D SRVWLPSOHPHQWDWLRQ SKDVH WKHUH PD\ EH PRUH
LPSOHPHQWDWLRQ SURFHVVHV $OVR LQIRUPDWLRQ JDWKHUHG GXULQJ SUHYLRXV LPSOHPHQWDWLRQ DQG IROORZLQJ SRVW
LPSOHPHQWDWLRQSKDVHPD\EHXVHGDVDJXLGDQFHIRUDGLIIHUHQWFRPSDQ\RUSURMHFW'XULQJLWVSRVWLPSOHPHQWDWLRQ
SKDVH%,0PD\EHXWLOL]HGWRREWDLQYDULRXVEHQHILWVGXULQJWKHZKROHSURMHFW¶VOLIHF\FOH7KHVHEHQHILWVDUHKDUG
WR FDWHJRUL]H EHFDXVH WKH\PD\ RYHUODS DQG DUH RIWHQ FRQQHFWHG >  @ 7KH\ DUH JHQHUDOO\ ORZHU FRVW RI
FRQVWUXFWLRQ SURMHFW GXULQJ LWVZKROH SURMHFW OLIH F\FOH KLJKHU TXDOLW\ RI WKH FRQVWUXFWLRQ SURMHFWPRUH HIILFLHQW
GHVLJQFRQVWUXFWLRQDQGRSHUDWLQJSKDVHV7KLVOHDGLQJWRIDVWHUFRQVWUXFWLRQSKDVHEHWWHUVDIHW\GXULQJWKHZKROH
SURMHFWOLIHF\FOHORZHUZDVWHSURGXFWLRQEHWWHUZD\VWRPDQDJHULVNIHZHUHUURUVDQGKLJKHUSURGXFWLYLW\

7KHUH DUH DOVR IDFWRUV ZKLFK PD\ HQG XS DV IDLOXUH GXULQJ %,0 XWLOL]DWLRQ LI QRW SURSHUO\ PDQDJHG 6RPH
H[DPSOHV RI WKH PRVW LPSRUWDQW IDFWRUV DUH SURSHU FRPPXQLFDWLRQ GXULQJ SURMHFW HVSHFLDOO\ GXULQJ WKH GHVLJQ
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SKDVHDQGSURSHUFROODERUDWLRQGXULQJSURMHFWQRWRQO\LQDFRPSDQ\EXWFROODERUDWLRQZLWKRWKHUVWDNHKROGHUVLV
LPSRUWDQWWRRDOVRFRYHUVWKHWRSLFRIUHVSRQVLELOLW\7KLVFDQOHDGWRSURMHFWFRQWLQXLW\LQWKHWHUPVRILWVGLIIHUHQW
SKDVHVIRUH[DPSOHZKHQFRQVWUXFWLRQSKDVHLVILQLVKHGDQGRSHUDWLQJSKDVHVWDUWV>@GHDOLQJZLWKWKHFRQWLQXLW\
DQGWKHORQJWHUPFKDUDFWHURIFRQVWUXFWLRQSURMHFWVUHDGLQHVVRIOHJLVODWLYHDQGOHJDOHQYLURQPHQWVWDQGDUGL]DWLRQ
DQGPHWKRGRORJ\WRXQGHUVWDQGHDFKRWKHUUHDGLQHVVRIFRQWUDFWXDOHQYLURQPHQWLHZKDWLVGHOLYHUDEOH"FDSLWDO
H[SHQGLWXUHQRWRQO\DFTXLVLWLRQFRVWVEXWTXDOLILFDWLRQDQG LQQRYDWLRQ WRR VRIWZDUHDQG WHFKQRORJLFDOVXSSRUW
7KHEHVWZD\WRGHDOZLWKWKHVHIDFWRUVLVILUVWO\WRDGRSW%,0DQGWKHQLPSOHPHQWLW>@,WXVXDOO\WDNHVRQHRUWZR
SURMHFWVWRWHVWQHZO\LPSOHPHQWHG%,0SURFHVVHV>@DQGLWXVXDOO\WDNHVDURXQGWKUHH\HDUVWRDQWLFLSDWHUHVXOWV
RI%,0LPSOHPHQWDWLRQSURFHVV>@UHPHPEHUWKDWLWKDVEHHQVKRZQZKHQXVLQJ%,0SURMHFWV³save 5-12%´>@
$Q\WLPHDILUPLPSOHPHQWVDQ\QHZSURFHVVZKLFKDSSOLHV WR%,0LPSOHPHQWDWLRQWRRTXDOLW\FRQWURODQGULVN
PDQDJHPHQWDUHRIWHQFRQVLGHUHGDVWKHWZRPRVWLPSRUWDQWJXLGHOLQHVIRUHYHU\ILUPRZQHUDQGPDQDJHU>@WR
FRQVLGHU
%,0LQULVNPDQDJHPHQW
%,0KDVLPSDFWRQERWKWKHH[WHUQDODQGWKHLQWHUQDOULVNV LQDFRQVWUXFWLRQFRPSDQ\7KHVHULVNVFDQDOVREH
GLYLGHGLQWRWKHLPSOHPHQWDWLRQDQGSRVWLPSOHPHQWDWLRQSKDVHDVKDVDOUHDG\EHHQH[SODLQHGLQWKLVDUWLFOH,WDOVR
GLIIHUVEDVHGRQ WKHGHJUHHRI LPSOHPHQWDWLRQRQ WKHH[DPLQHGPDUNHW:KHQLQDPDUNHWZKHUH%,0LVDOUHDG\
EHLQJZLGHO\ XVHG LW LVPRUH DERXWPDLQWDLQLQJ FRPSHWLWLYH DGYDQWDJHPDQDJLQJ RSSRUWXQLWLHV DQG QRW VWD\LQJ
EHKLQG ,Q WKHPDUNHWZKHUH%,0 LV QRW FRPPRQ\HW WKH LQQRYDWLRQ ULVNVZKLFK QHHG WR EHPDQDJHG DUHPXFK
ODUJHU FRQFHUQLQJ ERWK WKUHDWV DQG RSSRUWXQLWLHV 6XFFHVVIXO LQQRYDWLRQ ULVN PDQDJHPHQW LV FUXFLDO >@ ,W LV
LPSRUWDQW WR EXLOG D EXVLQHVV FDVH IRU WKH XVH RI%,0 DQG WKHUH DUHPDQ\ZD\V WR GR WKDW VLQFH WKHUH DUH QHZ
RSSRUWXQLWLHVZKLFKFRPHZLWKWKH%,0XVH>@

:KHQ %,0 LV XVHG LW VKRXOG KDYH SRVLWLYH LPSDFW RQ ULVN PDQDJHPHQW LH LW PLWLJDWHV WKUHDWV DQG UDLVHV
RSSRUWXQLWLHV:KHQ%,0 LVEHLQJ LPSOHPHQWHG WKHUH DUHPDQ\ ULVNV LQYROYHGGXULQJ WKLV SURFHVV RIZKLFK WKH
PDMRULW\DUHWKUHDWV,WLVXVXDOWKDWHYHU\LQQRYDWLRQFDUULHVULVNVEXW³the risk of implementing BIM technology is 
far lower than implementing CAD´ >S@ ,W LVDGYLVHG WR WDNHDSURDFWLYHDSSURDFK WRPDQDJH ULVNVDQG WR
VKDUHWKHVHULVNV>@
3.1. BIM related risks relations 
$VVWDWHGEHIRUHWKH%,0LPSOHPHQWDWLRQSKDVHLVXVXDOO\FRQQHFWHGZLWKPDQ\WKUHDWV7KHVHWKUHDWVFDQFDXVH
KDUP WR WKH ULVN UHFLSLHQWV7KLVKDUPFDQEH H[SUHVVHG DV FRVWV DQG DOVR WKHLU WUHDWPHQW ,PSOHPHQWDWLRQSKDVH
XVXDOO\GRHVQRWFDUU\DQ\RSSRUWXQLWLHVIRUDFRQVWUXFWLRQFRPSDQ\3RVWLPSOHPHQWDWLRQSKDVHLVFRQQHFWHGZLWK
ERWK WKUHDWV DQGRSSRUWXQLWLHV7KH VLWXDWLRQ LV VLPLODU WR WKH LPSOHPHQWDWLRQSKDVH+RZHYHUXVLQJ%,0FDUULHV
PDQ\RSSRUWXQLWLHVZKLFKPD\UHVXOWLQYDULRXVEHQHILWVLHFRPSHWLWLYHDGYDQWDJHWKUHDWVPLWLJDWLRQORZHUFRVWV
HWF:KHQFRQVLGHULQJWKH%,0LPSOHPHQWDWLRQWKHUHDUHWZRUXOHVRIWKXPEZKLFKKDYHWREHPHW7KHILUVW LV
WKDWWRWDOFRVWVRIWKHLPSOHPHQWDWLRQWRJHWKHUZLWKWKHLUFRQVHTXHQFHVVKRXOGEHORZHUWKDQWRWDOEHQHILWVWRJHWKHU
ZLWK WKHLU FRQVHTXHQFHV RQ WKH H[DPLQHG WLPHSHULRG7KH VHFRQG UXOH LV WKDW FRVWVGXULQJ WKH LPSOHPHQWDWLRQ
VKRXOGEHEHDUDEOHRQWKHRSHUDWLQJOHYHO7KHVHEDVLFUXOHVDUHGHPRQVWUDWHGDWWKHILJXUH
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
)LJ&RQVHTXHQFHGLDJUDPRI%,0LPSOHPHQWDWLRQDQG%,0SRVWLPSOHPHQWDWLRQSKDVHV
2QH SUREOHP LV FDOFXODWLQJ IXWXUH FRVWV DQG EHQHILWV DQG SXWWLQJ WKHP WRJHWKHU 7KLV FUHDWHV D ELJ IDFWRU RI
XQFHUWDLQW\ ZKLFK KDV WR EH GHDOW ZLWK 7KLV XQFHUWDLQW\ PD\ EH HDVLHU WR PDQDJH LI SURSHU UHODWLRQV EHWZHHQ
LQYROYHG ULVNVGXULQJ LPSOHPHQWDWLRQ DQGSRVWLPSOHPHQWDWLRQSKDVHV DUHSURSHUO\ LGHQWLILHG DQGPDWKHPDWLFDOO\
GHVFULEHGVRWKH\FDQEHXVHGDVFRUUHODWLRQV6XFKLQIRUPDWLRQFRXOGWKHQKDYHWZRPDMRUXVHV7KHILUVWXVHLVIRU
WKH ULVNPDQDJHPHQW7KH VHFRQGXVH LV IRUGHFLVLRQPDNLQJGXULQJ WKH%,0 LPSOHPHQWDWLRQSURFHVV([SODLQHG
UHODWLRQV FDQ QRW RQO\ KHOS WR XQGHUVWDQG ULVNV LQYROYHG EXW WKH\ DOVR KHOS WR LGHQWLI\ FUXFLDO IDFWRUV RI %,0
LPSOHPHQWDWLRQWRRSWLPL]HWKHZKROHSURFHVV7KHNH\ULVNDWWULEXWHVZLWKVRPHUHODWLRQWRRWKHUULVNDWWULEXWHVDUH

• /LNHOLKRRGVSUREDELOLWLHV
• &RQVHTXHQFHV
• 5HODWHGHYHQWV
• 3RODULWLHV
• 5LVNRZQHUV
• 5LVNVRXUFHV
• 5LVNUHFLSLHQWV

6RPHRIWKHEDVLFFRUUHODWLRQVDUHGHVFULEHGDWWKHILJXUH


)LJ&RUUHODWLRQVRIULVNVDQGULVNSDUDPHWHUVGXULQJDQGDIWHULPSOHPHQWDWLRQ
'HVFULEHG SULQFLSOH FDQ EH HDVLO\ XVHG LQ HYHU\ LPSOHPHQWDWLRQ SURFHVV EXW ZKHQ LPSOHPHQWLQJ %,0 LW LV
HVSHFLDOO\LPSRUWDQW7KLVLVEHFDXVHRIWKHYHU\KLJK%,0LQIOXHQFHRQULVNVLQVXIILFLHQWLQIRUPDWLRQDERXW%,0
DQG KRZ LW DIIHFW ULVNV XQFOHDU %,0UHODWHG ULVNV UHODWLRQV QDWXUH RI FRQVWUXFWLRQ SURMHFWV DQG ELJ GLIIHUHQFHV
EHWZHHQ%,0LPSOHPHQWDWLRQDQGSRVWLPSOHPHQWDWLRQSKDVHV
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&RQFOXVLRQ
7KHSUHVHQWHGSDSHUH[DPLQHGDQGH[SODLQHGWKHWRSLFRIULVNVGXULQJ%,0LPSOHPHQWDWLRQSURFHVV,WIRFXVHGRQ
WKHPDUNHWZKHUH%,0 LVQRW FRPPRQ\HW DQG LWSURSRVHG WKDW LW LVSRVVLEOH WRDQDO\]H WKH%,0 LPSOHPHQWDWLRQ
SURFHVV ZLWK UHJDUG WR %,0UHODWHG ULVNV DQG WKHLU UHODWLRQV EHWZHHQ LPSOHPHQWDWLRQ DQG SRVWLPSOHPHQWDWLRQ
SKDVHV7KHLGHQWLILFDWLRQRI%,0UHODWHGULVNVFRUUHODWLRQVFDQWKHQEHXVHGWRQRWRQO\WREULQJPRUHHIILFLHQF\WR
%,0 LPSOHPHQWDWLRQ SURFHVV EXW DOVR WR EHWWHU XQGHUVWDQG %,0 WKUHDWV DQG RSSRUWXQLWLHV GXULQJ ERWK
LPSOHPHQWDWLRQ DQGSRVWLPSOHPHQWDWLRQSKDVHV$V WKH OLWHUDWXUH UHYLHZ VKRZV ULVNV DUHRIWHQ FRQVLGHUHG DV DQ
DUHDZKLFKLVKHDY\LQIOXHQFHGE\WKH%,0LPSOHPHQWDWLRQ7KHLPSDFWRI%,0RQULVNPDQDJHPHQWSURFHVVHVFDQ
DOVREHFRQVLGHUHGDVWKHPDLQDGYDQWDJHRIWKH%,08QIRUWXQDWHO\WKHFRUUHODWLRQVPHQWLRQHGDUHQRWFOHDUDQG
YDU\EDVHGRQ WKHSURMHFWGLIIHUHQFHV7KHUHIRUH IXUWKHUFDVHVWXG\RULHQWHG UHVHDUFK LVQHHGHG WRGHVFULEHSURSHU
ULVNFRUUHODWLRQVPRGHO6XFKPRGHOVFRXOGWKHQEHXVHGWRVXSSRUW%,0LPSOHPHQWDWLRQSURFHVVDQGWREHWWHUXWLOL]H
ULVNUHODWHGDGYDQWDJHVRI%,0LQFRQVWUXFWLRQSURMHFWV
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